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mm2<Dit'^m (i.sog) ^m\:i:^^v> (somD \zmm\^. ox:m.wr. m 
-^DP5i^m#m (450mg) ^{i^m-f-oMPLtc. mmzxmm^ ^mzx2^ 
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1) \zxmmvrco mmm o.iog) ^n^m'^mtvxm:io 

5 'H-NMR (400MHz. CDClj) 6 1.18-1.21(6H, nO, 1.40(9H, s), 1. 44-1. 52(2H, m), 
2.30(2H, br), 2.66(2H. t, J=7.3Hz). 4. 14-4. 22 (4H. m), 5.91<1H. br), 7.27(2H, 
d, J=8.3Hz), 7. 56(2H, d, J=8.3Hz). 7.59(1H, t, J=8.3Hz), 7. 69(1H, d, J=8.3Hz), 
7. 78(1H, d. J=8.3Hz), 7. 95(1H, s)o 



10 <mmmi5> 




NHBoc 
p2Et 



15 

FABMS ; 600 ([M+H]0 

'H-NMR (400MHz, CDCI3) 6 1. 18-1. 22(6H, m), 1.41(9H, s), 1.46-1. 50(2H, m), 
20 2. 31 (2H, br), 2.45(3H, s), 2.66(2H, t, J=7.3Hz), 4. 14-4. 22 (4H, m), 5.92(1H, 
br s). 7.27(2H, d, J=7.8Hz), 7.48(1H, s), 7.55(2H. d. J=7.8Hz), 7.62(1H, s). 
7.70(1H, s)« 
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29 



<mmmiQ> 



2 - t - Zf h^'>:^JV^:^J\^T 5, y - 2 - [2 -.^ UU - 4 - (3 - h V y 



^JlO-fb-B-tJ (1.87g) STHF (SOmL) {C^^L. 0 "C fCXM^TTK^-ffc; 

* 

^fJ^^U^^t^A (675ing)^Sn^fc. 5l#M#X:$^y— ;i/ (SmL) .^UP^. 

xmmi^. (i.iog) ^m^m^m^ivxmzo , 

FABMS : 520([M+H]+) 

'H-NMR(400MHz, CDCl,) 6 1. 43(9H, s), 1. 62-1. 65 (4H, m) . 2. 72<2H, br), 3. 31(2H, 

15 br). 3. 57-3. 62 (2H, m). 3. 81-3. 85 (2H, m), 4. 93(1H, s), 7. 20-7. 27<3H, m), 
7. 38-7. 55 (4H, m)o 



<I^WJ17~30> 



20 ^m^^mi^tc. 
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NHBoc 
(CH2)n — 

Sdh 





R1 


nZ 


R3 


X 


n 


iv(M {.%) 




17 


CF3 


H 


H 


s 


3 


89 




18 


CF3 


H 


H 


so 


3 


71 




19 


CF3 


H 


CF3 


s 


3 


51 




20 


CF3 

0 


CFa 


CI 


s 


3 


66 




21 


CF3 


Me 


H 


s 


3 


81 




22 


CF3 


Me 


H 


so 


3 


65 


JHtT j/y. it*/\ 


23 


MeO 


H 


CI 


8 


3 


56 




24 


PhCHaO 


H 


H 


S 


3 


(45) 




25 


PhCHaO 


H 


CI 


S 


2 


41 




26 


PhCHaO 


H 


CI 


s 


3 


65 




27 


PhCHaO 


H 


CI 


s 


4 


76 




28 


PhCH20 


H 


CF3 


s 


3 


66 




29 


t-BuMeaSiO 


H 


CI 


s 


3 


(33) 




30 


CI 


H 


H 


s 


3 


41 





0 limrxSd^&^jl^iR^ 



e 



<IIJS|f!l31> 



5- t-:fV^=y:^^)V-^:=.)V7B.j -2, 2--J- t 5 - [ (s-iJ? 



»i|30®'ft:'^i^ (490mg) . 2. 6-;W5^i?> (0. 35inL) ©DMF (ISmL) 

MJ;:, o'CfcTS^- t -r?'5^;i/->u;nfx hU7;^:tD^37>;^;^Jl^;^i-h 
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i^mx5^;i/= 8 . : 1) S6t)tl (630mg) ^^feS^i: bTt#fe. 

.'H-NMR (400MHz, CDClj) 6 1.05(9H, s), 1.06(9H, s). 1. 43 (9H. s), 1.57-1. 62 (4H, 
5 m). 2. 58 (2H, br), 3. 89(2H, d. J=10.7Hz), 4. 22(2H, d. J=10.7Hz), 4.92(1H. br 
s), 7. 09-7. 20 (6H. m), 7.34(2H, d. J=8. 3Hz)o 



NHBoc 




^i(t-Bu>2 



15 'H-NMR (400MHz, CDCl,) 6 1.04(9H. s). 1.05(9H, s). 1.4K9H, s), 1. 55-1. 57(4H, 
m). 2. 63(2H. br). 3.86(2H, d, J=11.2Hz). 4. 19(2H. d, J=11. 2Hz). 4. 92 (IE, br), 
7.29(2H, d. J=8.3Hz). 7.44(1H. t. J=8.3Hz). 7.50-7.53(lH. m) , 7. 80-7. 85 (IH. 
m), 7.84(2H, d, 1=8. 3Hz), 7. 91-7. 92 (IH, m). 



20 <mmMiz> 

5- t ->^h^'>:^7;i<'i}^::i;i'TSy-5-[4-(3- t -l/h^v-v^^^jl/v' 
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nMm2d(Dit'^m (i.ssg) ©dmf (somu mmz. 2. 2->^p^b^$/:/n 

/1> (2.5inL) . h;i/X>X;i'5jN>^ (lOOmg) ^Jq;^80'C}::T 5 p^f^Wb^^ 

Ai57p-7h^'^:7^-(^^1J->;l^@gX5^;P=3 :l)tc:TMmb, S6*Ji^ (1. llg) 
<*»J34> 

5 - t -:;^h^rv';?!3;UJf?x;i/T^y- 5-[2-:J7PP-4-(3-t: KD^i^ 

:7xn;i/5^:t) >'a:x;p]yntf;i/-2, 2-i^^5^;i/- 1, 3->?:t^-y-> 




±iB^»!i33cD'fb'&tl (l.lOg) ©THF (20mL) ^^^Jd, Imol/L— rh^:/ 

U':7AtCT^ItL, mm^ms.^^'lk> eW^^ OOOmg) ^^^!^*iL/T#;/S:, 
'H-NMR (400MHz. CDCl,) 6 1.39(9H, s), 1.40(3H. s), 1.4K3H, s), 1.60(4H, 
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br s), 2.78(2H, br s), 3.64(2H, d. J=11.7Hz). 3.83(2H, d, J=11.7Hz), 
4.89(lH,br), 7.27(1H, br), 6.53(1H, br), 6.65(1H, d, J=6.9Hz), 6.85(1H. 

■ * 

d,J=8.3Hz). 7. 11-7. 16(2H, ra), 7. 26-7. 28(1H, m),.7.45(lH. br s). 

' ■ ■ 

5 <mmmz5> 

5- t -:^h^v^:itj;i/3j^:::;U7$y- 5 -[2-^'OD-4- (3 - (af -^P 




10 

^mMU<Di\:^!^ (500mg) CDDMF (lOmL) mUizmWltlO^A (SOOmg) , m 

-^DP^>s;;i/:7'p5 H (0. i6mL) ^iD;^. iQX:izx immUWUfto Rit^m 

15 yf— (^^"tt-> :,imx5^;i/=3 : 1) iZXmUL'. Sfl*]*^ <520mg) ^M^B^ 

'H-MR(400MHz, CDCl,) 6 1,41(3H. s), 1.42(12H. s). 1. 53-1.56<2H, m), 
1.76(2H, br), 2.69(2H, t, J=7.8Hz), 3.65(2H, d. J=11.7Hz), 3.88(2H, d, 
J=11.7Hz), 4.88(1H, br), 4.99(2H, s), 6.86(1H. dd, J=8.3. 2.0Hz), 6.92- 
20 6.95(2H. m), 7. 11-7. 16 (2H, m). 7. 21-7. 32 (5H, m). 7.40(1H, s). 
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^i&M26.(Dih^ii^ (6.91g) (150mL) mWZy 3moi/L-:^^^W 

mm:L^jv (loomL) ^iaxMrnizx immmwhtzo mm^m&^^v. 

m (5.75g) Sriife««^7fctbT#fc. 
FABMS: 458([M+H]0 

'H-NMR (400MHz. DMS0-d6) 6 1.57(4H, br s), 2.64(2H, br s), 3. 36-3. 46 (4H, 
m), 5.09(2H. s), 5. 31 (2H. t. J=4.9Hz). 6.89(1H, d, J=8.3Hz). 6.95(1H, t. 
J=2.0Hz), 6.99(1H, dd, J=8.3Hz, 2.0Hz), 7.23(1H, dd, J=7. 8Hz, 2.0Hz), 
7.29(8H, m). 7.70(3H, br s)» 

Wi^ 132-133*0 (BtOH-iPr^O) 

Ttmi^^m. {%) : c^sHjgC 1 NO3S -mtvx 

C H N 

m 

^MU : 60.72 5,91 2.83 

MMi^ : 60.71 5.85 2.91, 

<II»J37~45> 
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8 




(CHa) 




OH 





R1 


R2 


R3 


X 


n 






FABMS 
[M+H]* 


MA "C 


37 


CF3 


H 


H 


s 


3 


94 




386 


140-143 


38 


CF3 


H 


H 


- so 


3 


97 




402 




39 


CF3 


H 


CI 


s 


3 


93 




420 


194-197 


40 


CF3 


H 


CFa 


8 


3 


83 




453 


107-112 


41 


CF3 


CFa 


CI 


S 


3 


93 




488 


159-162 , 


42 


CFa 


Me 


H 


S 


3 


88 




400 


117-119 


43 


CFa 


Me 


H 


SO 


3 


88 




416 




44 


MeO 


H 


CI 


s 


3 


90 




382 


98-100 


45 


PhCHgO 


H 


H 


s 


3 


100 




424 


97-100 
























'H-NMR (400MHz, DMS0-d6) 6 1. 75-1. 79 (2H. m). 2. 69-2. 73(2H, m). 3.54<2H. s), 
5. 10(2H, s), 5.40(2H, t, J=4.0Hz), 6.91(1H, dd. J=8.3Hz, 1.8Hz), 6.96<1H, 
10 t. J=1.8Hz). T.OOdH, dd. J=8.3Hz, 1.8Hz), 7. 26(1H, dd, J=8.8Hz, 1.8Hz), 
7. 30-7. 42 (8H. m). 7,82(3H. br). 

- 

FABMS : 444 ( [M+H] 0 

MA 1 43-1 45^: (Eton- iPr,0) 

Ttm^^m (%) : Co.HaeClNO.S -HCltUT 
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36 




c 


H 


N 


60.00 


5.66 


2.92 


59.88 


5.61 


2.97o 



<^»J47~51> 

»j27. 28. 30, 32, z5(Dih^m^m^^±m^mmz6tm^:^:^mz^^x. 

9 \Z7^-tit^mt:^^hrzo 




HSiffll R1 R2 R3 X n JR^ {%) tt« ^^J^u,? fHnH "C 

[M+Hj* 

M-^^^ 472 91-93 

M^ISiS^ 492 86-98 

M&nm 492 95-98 

m&^M 352 122-125 

fefetS* 384 171-174 

* BU4NF im.'^mm 

<mmM52> 

;i/5^:t):7x— ;w^5^;i/-2, 2-i^>^^jv- 1, 3->>:t^-ijr::y 




47 


PhCHaO 


H 


CI 


8 


4 


88 


48 


PhCHgO 


H 


CF3 


S 


3 


85 


49 

CI' 




H 


CI 


S 


3 


100 


50 


Ci 


H 


H 


S 


3 


77 


51* 


CI 


H 


H 


SO2 


3 


97 
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m 

'H-NMR (400MHz, CDCl,) 6 1.43(6H, s), 1.46(9H, s), 3.23(2H, s). 3.83(2H, d, 
J=11.7Hz), 3. 89(2H, d, J=11.7Hz), 4.84(1H. brs), 5.03(2H, s), 6..91<1H, ddd. 
J=8.3Hz, 2.4Hz, l.OHz), 6. 95-6. 99 (2H, m), 7. 12(1H, dd, J=8. 3Hz, 2.0Hz), 
5 7. 22-7. 41 (8H, m). 

<^iS^J53> 

5- t -Vh^'>:^j;i'4^:n;i'7^y-5-[2-i^DO-4-(3-^>-:^;i/:t 

' =^^>^:7xn;i/x;i':7w'::i;i/)7acn;w:/ptf;i/- 2, 2->?p<5^;i/- 1. 3-^ 
10 :t^iy> 




15 'H-NMR (400MHz, CDCl,) 6 1.40(3H, s), 1.41(12H, s), 1. 51-1. 56<2H, m), 

1.73-1. 75(2H, m), 2.72(2H, t, J=7. 8Hz) , 3.64(2H, d, J=11.7Hz), 3.85<2H, d, 
J=11.7Hz), 4.87(1H, brs), 5.09(2H, s), 7.05(1H, dd, J=8.3Hz, 2.9Hz), 7. 19<1H, 
d, J=8,3Hz), 7. 22-7. 42 (9H, m). 7.59(1H. d, J=2.9Hz)o 

20 <ll»il54> 
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'H-NMR (400MHz, CDClj) 5 1.40(3H, s), 1.41(12H, s), 1. 53-1. 60(2H, m), 
1.73-1. 75 (2H, m), 2.74(2H, t. J=7.3Hz), 3.64(2H. d. J=11.7Hz). 3.84(2H. d, 
J=11.7Hz), 4.87(1H, br s), 5.10(2H, s), 7.15(1H. dd, J=7. 8Hz, 1.5Hz), 
7.31-7. 53 (9H. m), 7.69(1H, dd, J =7. 8Hz, 2Hz), 7.86(1H, d, J=1.5Hz). 



<^JS«^J55t57> 

HCI 

10 



R2 L.., 



OH 
OH 



mmm 


R1 


R2 


R3 


X 


n 




i i^if FABMS 

[M+Hl* 




55 


PhCHjO 


H 


01 


S 


1 


86 


430 


163-165 


56 


PhCHgO 


H 


CI 


SO 


3 


85 


^^^T^EJUyrZ^ 474 




57 


PhCHgO 


H 


CI 


SO2 


3 


96 


V^^m^ 490 


60-62 
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h ^^^.y^^T^— 5^3 > (Transplantation) l|55#, 113-^. 11578-591 

I- . 

* 

5 fco fi^)ii«> u >mmm±mik^7i(. (pbs(-), htk^^) *fe«RPMi-i640i§sfi 

10 ^jfiL^iirfco PBS(-)S^J*RPMI-1640i§fl&-e3lElil^C>^JtL/7S:^, RPMI-1640iS«l 

* 

W) 37*C, 5%CO,TT30i^PBlia*bfeo PBS(-)*;tfiRPMI-1640igfl&T3 

lEl^'i>i5fe^l/i^^. RPMI-1640^:^(C2.5XlO''M/^inL<i:;a:Sa;«5tc:#jSl/,. uns 

15 ifU-y^)>-J 0\^)Vh» ^ffiViTC3H/HeN^IH4'7'>X7~9M«l (B* 

iE#^Mi¥Jc:«. RPMI-1640m©^2:2£ltUfe. 4BmtC> :^iafT 
U >A°l5^Mi±iU» h ^-AT20lMm^5^^ (;^ h • h H) ^ffiUT: 
^ail^bfco miaJia^MB>«»^^3Bm*T, IBlia, tf40. 
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(mg/kg) 


(%) 




5= 

(mg/kg) 


(%) 


36 


0.03 


85 


45 


0.3 


101 


37 


10 


92 


46 


0.3 


80 


38 


10 


56 


47 


0.3 


87 


39 


0.3 


83 


48 


0.3 


48 


41 


3 


89 


49 


0.3 


63 


42 


10 


76 


51 


10 


50 


43 


10 


64 









« 

V X • O • X ^if ^: D (Methods in Enzymology) , ||300#, % 
345-363K> 1999^.ic|Em<^;&^^##fCLTffc)75:. \% (v/v) i:;5:S<J;5JC 
5 \-y )\^^U-lA-i^^V'Q^>'^y (DNFB, 'TiJ^'iT-T.ir) Sy-feh^: :tu:/ 

'>-*:fcJiH2f=5^^— JPX- UA*-) 6~8ili^(0&:&^JKSSigB{c:iOiuLToM* 

10 -r. mm^'^U>i^m(DtE^:^m^y^^JV-^y^^-7.^—>^G (0. 01 -10mm, m 

(4:1) (v/v) DMmw.^:&:^(DmMizio ui^ 
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xmWi (^M>J26) 
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(mg/kg) 


mm 
(%) 


36 


1 


86 


37 


30 


87 


39 


3 


55 


49 


30 


81 



\it> i^^— X^X^U>>:$7 ;i"A'-f^P 0. Exp. Biology) . 
5 28 #/3:#, 385 — 405 H, 195 l^iC|E«c(^;&^Sr##t::bTfTo;4. 

.15 ^^^mi-m3\z^'ro 

j^±(D^t>\z. (1) x^-^n^:$i^mit^m\t.wimmm'^y'Mzi5\,> 
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12 
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mm±mmmm 
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■ * 

1. (1) 




m^i~4<^)jgi^T;i'+;i/;^;pj}N— ^>>^;^g^:ts^ r±=^jv&s nhp 

v'T^'^^^l^^ Rj^^Jc^M^, APy>m-^^, bUADp<^;US> 
15 >i^)U:t^>fm. RMymM'T. /\uy>mi'. h U :7;i/:tPp<5^;i^S, ^Mlk 

2. ftllB— jiSi^: (1) T^^ns-fk-g-i^d^ — iSiC (la) 
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44 




CH2)n' 



10 >^TU-;vx;i/7^ H^^#:RtK^3a#e^{c^^bp^itM2J^tc^©7K?o#). 



5. BtiiH— (1) H^-^n^it^m'^^ -WC^ (lb) 




• 



20 6. HtrtBR8/5)^'J^^JI^TfeSIli:?£4#m«I:T^«^3S5tClBmo>>TU-;i'X 
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.45 

5 

♦ 

1) 2-T$y-2-[4- (3 -^>>';i^:t+>'7xzi;l'5^:t) 

7xn;i/]:/nh?;i<'- 1. 3 -T'n/i^i^rt— 
10 ot!;p-i. 3 -yp/t^v?:^— 

3) 2-T^y-2-[4 - (3-^>>';i':t^>/7xri;i/5^:^) -2-^700 

7xn;i/]x5^;p- 1, 3 -:/p/i>i^:t-;K 

4) 2-T^y-2-[4- (3-^>>?;i/5r^^'>7xz:;i/5^:t-) -2-ri7DP 

7x:^;i/]:/^;u- 1. 3 -:/p/t>>^;r-;w> 

15 5) 2-r^y-2-[4- (3- (3* - ^ nn^>i^J\,:t=¥>') ^x-JI/^^ 

6) 2-75y-2-C4- (3-^>>^;V:t4^'>7x-;i'5^:f) -2 - hU7 

;i':tPpt5^;i/7x— ;W7^Phf;p- 1. 3-:/p/i>i^:t— ;k 

7) 2-r5/-2-[4- (3, 5-h*Xh'J:7;P;rPp^5^;i'-2-^PP7 
20 x-;W5^:^) 7x-JH7'Ptf;P- 1, 3 -T'P/l^v^rt— 

8) 2-TSy- 2-[4 - (3 - hU7;U:ta;>t^;^7xZi;i/9^:t) 7x-;i.] 

9) 2-T5y-2-[2-rJ7PP-4-(3 - h 0 yjV:tU :^^)Vy j^zlJV^ 

:t) :7xn;wyptf;i/-i, 3-7'p/i>>':^--;k x« 

25 10) 2-T5y-2-C2-hU7;P^P;<5^;i.-4- (3-hU7;i/:tP^ 
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5 9 . ( 1 ) 




15 ->TyS^^b. Rj^tK^M^, APy>M^, hUAP^^^JPS. ^^jgc 

R3»7K^i^^, ADy>M^, h^^y)V-tU:^=^}Vm. 

20 X«S, so, SO,Sr, n « 1 --4 ©Mic^^T] 
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47 . 

1 0. HufB— 12^ (1) X^^-^n^it^mT!)^. — IS^ (la) 

r ■ 




* 



10 
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mm. 
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100 



^ 50-1 



• I • • » • 

10 



1/2 

mm 



CsA (lOOmg/kg) 

OOnig/kg) 
HiS 09-36 (1 One/kg) 

^£&0y-36 (Smg/kg) 



20 30 



^ffl^NrR (B) 



1 



100 



so- 



il > hp-;u 



0 



I ■ 



I 
I 
I 

L.. 



CsA (lOOmg/kg) 



■ 

4- 



(30mg/kg} 
mm-iJ (lOnig/kg) 



10 



I I I I I I I 



11 



20 



1-1 

30 
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2/2 



100 



iS0iJ-45 (3mg/kg) 



iiE09-45 (lOmg/kg) 



I I I I I I I 
10 
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